INTRODUCTION
Hydatid cysts are common in societies where agriculture and raising animals are common, and hydatid disease continues to be a serious public health problem in many countries, including Turkey [1] [2] [3] . Hydatid cysts can develop in any organ of the body, but are most frequently seen in the liver (60%-70%) and lungs (20%-30%) [4] [5] [6] . Infection rates are lowest in urban environments; in endemic rural areas, prevalence rates of 2%-6% or higher have been recorded [7] . In Turkey, hydatid disease is more common in Eastern and Middle Anatolia and in the Marmara and Trakya regions [3] . The first step in the prevention of hydatid disease is basic hygiene and the second step involves the approach to treatment. No consensus exists regarding the optimal treatment, although medical treatment is effective against larval Echinococcus granulosus (E. granulosus). Surgical treatment varies from complete resection to minimally invasive procedures (e.g. percutaneous aspiration) [8] [9] [10] [11] [12] .
In this study, we present the surgical approach to hydatid disease patients at our clinic in Diyarbakir, eastern Eastern Anatolia, and a comparison of the efficacy and safety of radical surgery and conservative surgery for liver hydatid disease.
MATERIALS AND METHODS
A total of 59 patients who had undergone surgery for liver hydatid cysts between January 2004 and July 2009 were investigated retrospectively. All the patients in the study were operated on by two surgeons. Patients were divided into two groups according to the type of surgery. The radical surgery group (n = 18) consisted of patients whose treatment involved pericystectomy or left lobe segmentectomy. The conservative surgery group (n = 41) included patients who underwent conservative surgery, including partial cystectomy plus external drainage plus omentopexy, or cystectomy plus external drainage. The data analyzed included patient age, sex, occupation, residence, symptoms, diagnostic tools used, type of cyst, type of surgical procedure, and maximum diameter of the cyst, postoperative complications, preoperative and postoperative anti-helminthic treatment, recurrence, and length of follow-up.
Clinical presentation
For 43 (72.8%) patients, abdominal pain was the initial symptom of hydatid disease. Seven of 43 patients experienced recurrence of the disease between 5 and 22 years after one or more operations elsewhere. In 14 patients, the diagnosis was made incidentally during a medical checkup. Two patients were diagnosed with a hydatid cyst preoperatively during diagnostic laparoscopy for gynecological disease.
Preoperative diagnosis
The preoperative evaluation of the patients included liver function tests, a complete blood count, indirect hemagglutination antibody (IHA), abdominal ultrasonography (USG), and abdominal computed tomography (CT). The cysts were classified according to the five categories described by Gharbi et al [13] . The distribution of the patients according the Gharbi classification is shown in Table 1 . CT was performed in 19 patients who had more than one cyst, to obtain detailed information on the location of the cysts (Figure 1 , Figure 2A and B). Magnetic resonance cholangiopancreatography was used to confirm the diagnosis in two patients who had suspicious dilatation of the common bile duct (CBD) and three patients with elevated liver function tests. Dilatation of the CBD was observed in only one patient on magnetic resonance imaging. This patient underwent a sphincterotomy via endoscopic retrograde cholangiopancreatography (ERCP) preoperatively.
Cyst characteristics
The size of the cysts was measured by USG and CT; the number of the cysts was counted radiologically and confirmation was made by sight during surgery.
The mean ± SD size of the cysts was 16.28 ± 6.97 cm (range: 8-32 cm) in the RS group vs 12.98 ± 4.90 cm (range: 6-26 cm) in the CS group. There was no significant difference in cyst count (P > 0.694), cyst size (P > 0.088) and in location (P > 0.650) between the two groups. The other cyst characteristics are summarized in Table 2 .
Our approaches to liver hydatid cysts As liver hydatid disease is endemic in the area where we work, a general consensus has been established for patients to be operated upon. Accordingly, the patients presenting at our clinic were categorized according to the following criteria GharbiⅠ: all the patients in this group were referred to other hospitals as there was the possibility of percutaneous drainage. We have recently started laparoscopy drainage techniques. This group of patients was not included in this study; (2) Gharbi Ⅱ, Ⅲ and Ⅳ group cases with cysts sized > 10 cm were recommended for surgery; (3) Type Ⅱ-Ⅳ cystic lesions in which there was compression underwent surgery regardless of size (e.g. in our cases where location was in the left lobe lateral segment and posterior to the gallbladder); (4) In 
Surgical procedure
In all patients, the pericystic area and operating field were covered with sponges soaked with 20% hypertonic saline or 10% povidone-iodine (Betadine ® ) solution. Before injecting this solution into the cyst cavity, the cyst was punctured and as much fluid as possible was aspirated to prevent dilution of the agent. Then, 10% Betadine ® or 20% hypertonic serum was instilled into the cyst cavity in a volume equal to the amount aspirated. After 15 min, the cyst fluid was aspirated again.
The surgical method was decided by collating the factors of patient age, general condition, systemic disease, American Society of Anesthesiologists (ASA) values, viral hepatitis markers, radiological images, liver function tests, blood group and the surgeon's experience.
Radical surgery:
In the pericystectomy technique, the cyst was totally removed together with 1 cm of the liver parenchyma, without opening the cavity. In a left lobe lateral segmentectomy, to secure the vasculature of the left lobe lateral segment, the segmentectomy was performed after taking the mesentery. In both situations, one or two drains were placed in the operated area.
Conservative surgery:
The anterior wall of the cystic lesion was removed as widely as possible. All the components of the cyst were removed from the interior. After washing the operated area with saline or Betadine solution, one or two drains were placed. Omentopexy was not performed when cysts were located proximally but was performed when cysts were located inferior to the liver.
Postoperative follow-up
Postoperative follow-up was carried out by physical examination, IHA, USG and CT. In order for there not to be any confusion as to whether there had been any recurrence of the disease in the future, all patients underwent IHA and abdominal CT examination at the end of the first postoperative month. Thus, we obtained baseline results for future comparison. The follow-up period was completed with IHA + USG at 6 mo, IHA + CT at 1 year, IHA + USG at 18 mo, IHA + CT at 2 years, IHA + CT at 3 years, and only USG at 4 years. During this period, any cases suspected of recurrence were examined more frequently.
Statistical analysis
All data were collected and analyzed using SPSS version 11.5 (SPSS, Chicago, IL, USA). Comparison between two groups was done by independent sample Student's t test for continuous variables and χ 2 test for categoric variables. P < 0.05 was considered statistically significant.
RESULTS
All demographic and clinical characteristics, operative factors, postoperative outcomes, and surgical complications of the patients in the two groups are presented in Tables 2 and 3 . Group-CS comprised 41 patients, 17 male and 24 female, with a mean age of 43.5 ± 13.9 years (range: 17-67 years). Group-RS comprised 18 patients, seven male and 11 female, with a mean age of 42.1 ± 13.5 years (range: 19-62 years). There was no significant difference in age (P > 0.703), sex (P > 0.831), residence (P > 0.416) and occupation (P > 0.853) between the two groups.
Surgical characteristics
In the radical surgery group, 1-4 cysts occurred in 10, five, one and two patients, respectively. The cysts were located in the right lobe in nine patients, left lobe in five, and in both lobes in four. Fourteen patients with an exophytic cyst underwent complete pericystectomy, whereas four patients with two cysts in the left lateral segment underwent left lobe lateral segmentectomy. In the conservative surgery group, 1-6 cysts occurred in 23, eight, four, three, two and one patients, respectively. The cysts were located in the right lobe in 23 patients, left lobe in seven, and in both lobes in 11. Partial cystectomy plus external drainage plus omentopexy was performed in 36 patients, whereas five patients had partial cystectomy plus external drainage.
In four patients, intraoperative observation revealed that the cyst cavity was connected to the biliary system. In one of these four patients, the diameter of the CBD was enlarged and exploration of the CBD and T-tube drainage were performed. In three of these four patients, the open biliary duct in the cyst was closed primarily. None of these four patients had postoperative bile leakage. Mean operation time of the radical and conservative surgery group, was 83.25 ± 12.0 min and 51.97 ± 15.0 min, respectively. The mean operation time was significantly longer in the radical than conservative surgery group (P < 0.001). There was no significant difference in duration of hospitalization (P > 0.361), and in scolicidal usage (P > 0.756) between the two groups.
Early postoperative complications
The postoperative complications and the approach to these complications are summarized in Table 4 . There was no significant difference in postoperative complications (P > 0.338) between the two groups. On postoperative days 2-4, five patients had drainage of 250-400 mL of bile. Since the drainage did not decrease after being monitored for 3 d, ERCP was performed and four patients underwent sphincterotomy. In the case shown in Figure 2C and D, because the open biliary duct in the cystic cavity was dilated, a sphincterotomy was performed in this patient and an internal biliary stent that reached the leaking biliary duct was placed. Seven days after drainage stopped, which was 3 mo after placement, the stent was removed. One patient had 300-350 mL of bile leakage and elevated liver function tests. In addition, the CBD was dilated on CT. This patient had a previous gastrojejunostomy, therefore, ERCP was unsuccessful and repeat surgery was performed. Exploration of the CBD and T-tube drainage were performed. The drainage stopped on postoperative day 18 and the tube was removed.
One patient developed a postoperative biloma that was confirmed by CT. This patient underwent percutaneous drainage elsewhere. Local infection developed in three patients, who were treated appropriately. Four elderly patients developed atelectasis and pneumonia on the fourth postoperative day. These patients were treated with respiratory physiotherapy and antibiotic therapy.
Follow-up and recurrence
The follow-up duration ranged from 3 to 58 mo. Seven patients developed recurrences at 8-17 mo (mean: 13.1 mo) postoperatively. Although the recurrence rate was reduced significantly in the radical surgery group (P < 0.045), no statistically significant difference was found in terms of follow-up duration between the two groups (P > 0.429).
The preoperative IHA values were similar in all patients who had recurrences. Cystic lesions in all seven patients were confirmed using CT. Saline solution was used as the scolocidal agent in all patients who had recurrence. No recurrence was observed in patients who underwent radical surgery. Two of the seven patients refused repeat surgery, since they were asymptomatic. In the remaining five patients, the recurrent cystic lesions were treated with a partial cystectomy and drainage.
DISCUSSION
Hydatid liver disease is still endemic in certain regions of the world. The incidence of hydatid disease in Turkey ranges from 2/1 000 000 to 1/2000 in different studies [14] [15] [16] [17] . The symptoms of hydatid liver disease generally differ according to the location, size, and grade of the cyst [18, 19] . Overall, 75% of the patients are identified incidentally and are asymptomatic [4, 19] . In our study, 23.7% of the patients were identified incidentally at routine examinations and 72.8% of the patients were identified after complaining of abdominal pain. All symptomatic and asymptomatic patients with cysts > 5 cm in diameter should be considered as candidates for surgery [19] . In our study, 72.8% of the patients were symptomatic, while
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February 28, 2010|Volume 16|Issue 8| WJG|www.wjgnet.com 27.2% were asymptomatic. In all of the patients, the cysts found were ≥ 6 cm. Which treatment modality should be used for liver hydatid cysts is still a subject of controversy. Agents which are effective on E. granulosus larvae, such as albendazole and mebendazole are used as medical therapy. It has been reported that this treatment is administered 7-21 d preoperatively and continues for 2-3 mo postoperatively [6, 18, 20, 21] . As this treatment is given both pre-and postoperatively, the risk of postoperative secondary disease developing has been seen to be low. When we look at choice of surgical treatment used, conservative surgery is the most common, then radical surgery, and more recently, laparoscopy. Conservative surgery is recommended for the elderly, those with high ASA levels, deeply located cysts ≥ 10 cm, more than one cyst at the same time, cysts located in both lobes and in the liver posterior segment. Radical surgery can be carried out by experienced hepatobiliary surgeons on younger patients, where the cysts are located in the anterior superior liver and in the left lobe lateral segment, those with exophytic location, alveolar hydatid cyst and cysts ≥ 5 cm in diameter.
Although the rate of recurrence is lower with radical surgery, application is limited as the associated morbidity and mortality rates are high [6, 18, 22] . In the radical surgery cases in our study, four were in the left lobe lateral segment with straightforward localization and the other 14 were exophytic locations, therefore, there was no mortality or morbidity related to surgery. The laparoscopic approach is a treatment method developed in recent years using an umbrella trocar to perform partial or total cystectomy [23] . Topcu et al [2] have reported cysts with biliary system involvement that were > 10 cm in diameter in 22.2% of patients. In our study, the biliary system was connected to the cyst cavity in nine patients (15.2%); this was discovered intraoperatively in four patients and postoperatively in five. Six of these cysts were in the right lobe and > 15 cm in size.
Most studies assert that rupture of the cyst into the biliary system is the most important complication [2] . In our study, while exploring the CBD in a patient with a dilated CBD, a daughter vesicle was found and T-tube drainage was performed. The cysts in our study were larger than those reported in the literature, although no rupture into the biliary system was observed with these large cysts.
Ezer et al [18] found biliary leakage in 18.3% of their patients and five of the leaks closed spontaneously within 7 d. Kayaalp et al [24] found biliary leakage in 26% of their patients and seven of the leaks closed within 1 wk, while biliary fistulas occurred in five patients. In our study, biliary leakage occurred in only 8.5% of the patients and a biloma developed in one (1.6%) patient.
Recurrence is one of the major problems in the management of hepatic liver disease. Recurrent disease is defined as the appearance of new active cysts after therapy for intra-or extrahepatic disease. The failure to achieve permanent control of the primary treated cyst is considered to be the cause of local recurrence. Local recurrence occurs after surgical or radiological intervention and manifests as the reappearance of live cysts at the site of a previously treated cyst, or the appearance of new extrahepatic disease resulting from procedurerelated spillage. The incidence of recurrence after liver cyst hydatid surgery is reported to range from 0% to 25% in various studies [4, 18, 20, [25] [26] [27] [28] . Although this rate ranges from 0% to 4.65% in patients who have had radical surgery [4, 26, 28] , it ranges from 4.65% to 25% in those who have had conservative surgery [4, 18, 20, 21, 27, 28] . In our study, recurrence occurred in none of the patients treated with radical surgery and 11.8% of those treated with conservative surgery. Recurrence may occur many years later, however, and longer follow-up is recommended when possible.
Postoperative recurrence has been reported to have developed at different periods from 4 mo to 35 years [4, 18, 20, [26] [27] [28] . In our study, this period was found to be a mean 13.1 mo Our experience indicates that it is beneficial to have a longer follow-up period for cases of conservative surgery.
There are several studies which state that it is preferable to use a conservative approach when possible on patients who develop recurrence, because there are more problems associated with a second operation, such as mortality, damage to the gallbladder, and a lengthy postoperative stay. In our own study, five cases in which recurrence developed were treated with conservative surgery.
Several studies have been published on the use of different concentrations of scolicidal agents over different periods of time for the development of complications such as recurrence and postoperative cholangitis. The leading scolicidal agents that have been the subject of research are hypertonic saline (3%-30% and 5-30 min), povidone-iodine (10%), formalin, cetrimide (0.1%-0.4%), chlorhexidine (0.04%-4%), hydrogen peroxide (3%) and ethyl alcohol (95%).
Hypertonic saline solution and Betadine are the most frequently used scolicidal agents in Turkey [2, 29, 30] . Besim et al [29] have compared the effects of different scolicidal agents at different concentrations and found that the use of Betadine, 20% saline, 3% hydrogen peroxide, 95% ethyl alcohol, and 10% Savlon solutions for 15 min inactivated the protoscoleces. The infectivity was higher using concentrations of < 20% and for < 5 min. Sclerosing cholangitis has been reported with the use of 20% and 30% hypertonic saline solutions [30] [31] [32] . In our study, we used either 20% saline or 10% Betadine solution in the cystic cavity for 15 min. None of our cases developed any metabolic problem or sclerosing cholangitis.
In conclusion, the most effective method for preventing postoperative recurrences is radical surgery. This is indicated for patients meeting the indications in terms of age, medical history, location and size of the cyst, and relation of the cyst to the vasculature and biliary tree. When ≥ 250 mL of biliary leakage occurs in the early postoperative period, performing sphincterotomy with ERCP or a stent within 3-5 d allows early discharge from hospital, decreases the need for repeat surgery, and reduces the costs and psychosocial problems that may occur with prolonged follow-up.
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The development of hydatid disease associated with Echinococcus granulosus is still an important health problem. Treatment choices are medical, conservative surgery, radical surgery, laparoscopic surgery and PAIR technique. The advantages and disadvantages of these techniques have not as yet been fully clarified.
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In this study, although the patients who had undergone radical surgery did not experience any recurrence of the disease during postoperative follow-up, the operating time was significantly shorter for conservative surgery.
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